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Dreamboat

NEXTEX: A Personal View
Malcolm Clark

Explanation

Last year, at the Portland TUG Conference, I was
invited to give the keynote address. What was
printed in the conference proceedings was not what
I talked about. This was perhaps a bit arrogant
on my part, but since the conference preprints were
available to those who wished to read the ‘official’
paper, I felt that it was not stretching the prerog-
ative too far to talk about something which, at
the time, I thought more important to the TEX
community. Perhaps unsurprisingly, the talk was
mis-reported. Joachim  Lammarsch, President of
DANTE, the German-speaking heard it as an attack
on NTS, the ‘New Typesetting System’ which his
group had initiated. Since Lammarsch expressed his
displeasure in DANTE’s ‘Die Technische Komédie’,
reported in TUGboat 14(1) as ‘he (Lammarsch) ex-
presses his strong disappointment over the state-
ments on NTS (...) made by Malcolm Clark’, I feel
it is appropriate to have the opportunity to see what
was actually said. Naturally I cannot guarantee that
what I said was exactly what is written below, but
it is the text from which I was working (and one
which I gave to Lammarsch later in 1992 so that
he would have an accurate original which he might
use). I have not included all the overhead slides
T used, since they were a little too fragmentary, but
they do not diverge from the argument developed
below. I have corrected one or two grammatical er-
rors, and added the footnotes. Nothing substantive
has been changed.

It would have been difficult for me to say any-
thing about NTS at the time, since it had hardly
been reported in the English-speaking world, ex-
cept in an email (NTS-L) list, where the status of
the project was not particularly clear. It was not
until September of 1992 that Philip Taylor {19] pre-
sented a paper at the Prague EuroTEX conference
in which details were given on a wider basis, but
even this hardly amounts to widespread dissemina-
tion. Perhaps Taylor’s later exposition at the As-
ton’93 conference [20] will give the NTS project the
exposure it warrants. Joachim Lammarsch [10] also
accepted an invitation to talk on the subject.
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1 Introduction

Onme of the consistent recurrent themes present at
any gathering of two or more TEXies is the conver-
sation about the deficiencies of the program, and
the need to enhance by adding a number of features,
both to do something in particular, but also to en-
sure that TEX remains in the forefront of quality
technical publishing.

On examination, it often, but not always, turns
out that TEX is well able to do the particular task
which provided the perceived requirement to en-
hance the program, but that the code needed to
achieve the result is not immediately obvious or intu-
itive (Spivak gives a good example [18]). There can
be no doubt that TEX is a very subtle beast and has
depths that few of us will ever plumb. But equally,
there are some things which TEX does with great
difficulty: a well-known example is the (almost) im-
possibility of finding out exactly where on the page
you are (but see Hoenig’s solution [6]). Various peo-
ple, with a deep understanding of the program, have
listed some features that they would like to see en-
hanced: the papers of Stephan von Bechtolsheim [1],
Frank Mittelbach [13] and David Salomon [15] are
recent examples, but if we delve back into the TEX
literature (exemplified by TUGboat), we will find
other examples. It is quite arresting to read Lynne
Price’s words [14]: ‘One refreshing quality of the
TEX user community, and particularly the system’s
creator, is that TEX is viewed, in fact intended, to be
the ancestor of an evolving family of document for-
matters rather than as a static piece of software that
will be used for decades.” In the same article, I was
astounded to note an account of IATEX: ‘a hybrid of
TEX and Lisp’, where text manipulations too diffi-
cult or impossible in TEX are done in Lisp. (I had
thought I had merely been joking when I had from
time to time suggested implementing TEX in Lisp
for just this sort of reason!) As a result of this note
by Price, proposals for future enhancements were
given a column in TUGboat—the Dreamboat col-
umn (one recently revitalized by Barbara Beeton).
In 1987 Lamport [11] bemoans the ‘idiosyncrasy’ of
dvi format and suggests a switch to PostScript.

2 Change already

Looking at the problem historically, there have been
two major jumps in TEX. But not all jumps are
alike: the first change was a major one — the change
from TEX78 to TEX82. TEX82 is the one with which
most of us who have used TEX will probably be
familiar. It survived mostly unchanged save for
bug fixes until 1988. The transition from TEX78 to
TEX82 was radical. Some of the language primitives
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changed: one of the most striking was in font han-
dling: I was fortunate that I learned TEX as TEX78,
when the manual was a scant 200 or so pages long.
I doubt that I would have started if the manual had
been 500 pages long. Internally, the changes were
even more marked, since the language was changed
from SAIL to Pascal. This also meant that TEX
became much more portable, inaugurating a whole
new concept in software development.

The other change which will still be in our im-
mediate memory is the change to the so-called TEX3,
which began in 1988. The magnitude of the change
is much less great than the earlier change. In essence
it was to enhance TEX to handle eight-bit charac-
ters, instead of the seven-bit characters with which
it originated. The immediate benefits of this change
were felt mostly with respect to the ease with which
accented characters could be dealt with—among
other things, making it possible, at last, to hyphen-
ate accented words properly. There were one or two
other relatively minor changes too. I have to admit
that the transition to TEX3 has made hardly any dif-
ference at all to me, although I regularly use TEX3
on Macintosh, UNIX and VAX/VMS.

In between times, there were a few other
changes in the TEX world, although not directly to
TEX itself. For example, METAFONT was upgraded
in 1984, in rather the same way that TEX had been:
in general, the change was hardly noticed by the
mass of TEXies, since they do not use METAFONT
explicitly. Similarly the Computer Modern typeface
started out as Computer Modern, reverted to Al-
most Computer Modern, and then re-asserted itself
as Computer Modern (and as recently as 1992 was
still being subtly altered). Those of us around in
the days of this transition will recall the confusion
caused between those machines which had the Al-
most fonts, and those with the more final version.
In particular, PCs seemed to hang on to these older
versions.

3 We are not alone

Naturally, TEX does not live in noble isolation. In
the years since its birth, we have seen a number
of notable developments which have produced res-
onances within the somewhat hermetic TEX uni-
verse. The dramatic rise in personal computing
power spread the use of TEX widely, and to some
extent loosened the ties between TgEXies. Reflect
that the TEX and IATEX books have both sold into
the hundreds of thousands. I think that the com-
bined figure is now over 150,000 —that’s an expen-
diture of approximately $5,000,000: if we take that
as a crude measure of the number of TEX and I#TEX
users (and ex-users), and compare it with the num-
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ber of TUG members (about 3,500), and then the
number at the recent TUG conference (about 150),
we see there may be a lot more people doing it than
talking about it (maybe they are too embarrassed
to talk about it).

In passing it is surprising just how long it took
before the first non-canonical TEX and IATEX books
appeared (my guess is that the first properly pub-
lished follower was Norbert Schwarz [16], first in
German in 1988, and then translated into English
[17]). Maybe The TgXbook really is crystal clear.

4 Diffuse

But this takes us away from the main theme I would
like to develop. We have a vast increase in the num-
ber of users, and the majority have TEX on their own
individual machine with limited support from else-
where. This has quite far-reaching consequences, es-
pecially when coupled with the near demise of com-
mercial vendors outside the USA and the widespread
availability of public domain implementations. To
whom does the user turn? And how does she or he
get information about changes and developments?
To take a specific example, did you realise that the
Computer Modern fonts had been tweaked earlier
this year? The sub-text here is that changes may
not diffuse too readily. A similar slowness of dif-
fusion rates is experienced with IATEX styles. The
current version of I4TEX is 2.09. Most users seem to
have this. But this version number is not sufficient.
One must also know the date. The files should be
dated February 1991.} Experience shows that this is
not always the case. Similarly, the complete lack of
clarity of the availability and distribution of the New
Font Selection Scheme (seldom part of a vendor’s of-
fering) bodes ill for the acceptance and widespread
availability of IATEX3 (whenever it appears). There
is a counter-example in the relative speed with which
TEX3 appears to have swept around the world.

5 Commercials

The rise of personal machines stimulated the
widespread adoption of improved printing facilities,
especially the 300dpi laser printer. This was a de-
velopment on which TEX was well able to capitalise.
But it is probably not a development which had
been anticipated when METAFONT and Computer
Modern were created. Laser printers were seen as
low resolution devices used at a stage prior to the
final high resolution photo-typesetting. Computer

1 Wrong! Even at the time of writing, the.lat-
est release was March 25th, 1992, but since then
IATEX 2e has been announced at Aston— let’s watch
its diffusion.
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Modern fonts (like very many others) are not ideal
300dpi fonts (and the even lower resolution screen
versions leave much to be desired —sometimes the
METAFONT rather falls apart). But the point being
embroidered is that this identified two new foci, the
laser printer, which quickly became identified with
PostScript, Warnock & Geshke’s page description
language, and then direct manipulation word pro-
cessing programs. Remember that TEX’s avowed
aim was to assist publishing (masterpieces of the
publishing art); the new generation of personal pub-
lishing was initially very happy with relatively low
resolution laser printed copies. But in time qual-
ity and scope improved, up to the level where con-
temporary publishing packages, like Quark Xpress,
PageMaker, InterLeaf, FrameMaker and 3B2 (to
name a few) can arguably produce masterpieces.

Commercial software has some interesting qual-
ities: it evolves. In order for the vendor to -survive,
it is essential that new versions of the software are
released, correcting some of the bugs, introducing
some new features, and basically keeping the soft-
ware in the public’s eye. TEX is not commercial
software, except in a very limited sense. It is al-
most always possible to find a public domain im-
plementation. But there is no development of the
core software; there is no reason to keep releasing
new versions. The only real exception to this rule is
when a version for a new machine or version of an
operating system is released.

In order to pay lip service at the altar of fair
play, I have to admit that there is software around
which is not commercial, and yet which has evolved.
Kermit springs to mind, although I am not sure if it
is still evolving now. I have versions of Kermit which
work for the machines I use, and until they fall over
badly, I won’t bother replacing them. Much of the
Gnu (Free Software Foundation) project’s software
is also still being developed. If we ignore the forbid-
ding air of messianic fundamentalism surrounding
the Gnu project (just as we expect everyone else to
ignore our very own missionary position) we have to
admit that they do provide a model of public domain
software development.

I think there is a difference between this devel-
opment and TEX, or some successor to it. There is
a fixed mark, something to aim for: Kermit did de-
velop along the way, but the main issue was to have
something which worked on many platforms and
performed a reasonably well-defined function. The
Gnu project is aiming to provide substitutes for soft-
ware which already exists (like a C compiler), and
is therefore specified already (or even mis-specified
already). The TEX successor will first have to decide
what features it will encompass.
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6 Quality

One of the arguments put forward for the need to de-
velop TEX further is the quest for quality. It is said
that there are areas where the highest quality is just
not obtainable. I do not wish to challenge this state-
ment, but rather to question the quest for quality.
I appreciate that this is heretical. Currently, my
organization,? a self-styled educational institution,
is going through a sort of managerial restructuring.
Part of the new baggage of management is the idea
of ‘total quality’. It is difficult to stand up and say
that you do not believe in quality. But as far as a
publishing system is concerned, I think it is possible
to say that aspiration to the highest typeset quality
is not the sole criterion.

I am not sufficient of an aesthete to recognise
the highest quality. I think I can often find things
which I consider to be pleasing to the eye, but when
it comes to qualitative judgments, absolutes are so
very elusive. Typographic quality at least has the
advantage that there is often a function lurking un-
derneath, and we can always appeal to the extent
to which the form and function complement one
another, or appeal to notions of ‘fitness for pur-
pose’. But sadly it often seems that the consensus
for quality is a rather conservative one. Apparently,
within a few years of Gutenberg’s 42 line Bible being
produced, there were vociferous complaints by the
cognoscenti bemoaning the sad reduction in quality
from traditional hand-lettered manuscripts. And we
can see this pattern repeated again and again. We
can be relatively confident that a departure from
the norm is perceived as bad. In a few years it may
become acceptable, but at the time, it is new and
suspect. Of course, the iconoclasts will be prepared
to pick up the new, for good and bad reasons. But
even if we hedge around the problem of identifying
the highest quality, we can usually acknowledge that
some things are suspect.

But who actually worries? A few years ago, it
was common to see typewritten manuscripts pub-
lished by reputable publishers as whole books. The
argument was usually that it was better to have
something published at this lower quality than noth-
ing published at all. It does seem to indicate that
quality is only one of several issues, even among
‘quality’ publishers. Even today, using the same
sort of argument, we often see books published from
laser printed masters (even TEX books!). This is
sad. The difference in cost is really not great. The
publisher, for whatever reasons, economic or aes-
thetic, clearly feels that typographic quality com-
mensurate with the book’s ‘worth’ may be met with

2 My ex-organisation!
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inferior production. Let me take two contemporary
examples. The quality of the paper used in the
softback TEXbook has deteriorated over the years
(in my opinion): I will not rise to the bait of the
abysmal binding of the softback; even the hardback
is not designed to last for ever —1I was very disap-
pointed when my Knuth-autographed hardback fell
apart last year. And yes, I do look after books and
take great care not to break the spines. Another
example would be Victor Eijkhout’s recent book [3].
Victor obviously spent a good deal of time and ef-
fort in the design of his book, even to the extent of
eschewing the delightful (if traditional) Computer
Modern typeface.
I have seen were under-inked. Both these examples
emphasise that getting the marks on the paper in
the right place is only one of the problems facing us.

In recent years, a number of word processing
programs have acquired so-called mathematical abil-
ity. For example, MicroSoft Word even has an ad-
vert for Word 5 with some equations in it: they
are acceptable, but not really of the highest quality:
they are not even of the quality of eqn. Either qual-
ity is not an issue, or mathematics is such a strange
pursuit that no-one recognises when it is done badly.

I have a problem with ‘highest quality’, as is
probably evident. I expect TEX or whatever to be
pretty good. I do not expect it to be perfect. Like
a Persian rug, it ought to have at least one mistake
in it. The fear of hubris is just too great. Even
the concept that perfection could be achieved by a
program worries me. I expect, indeed I am duty
bound, to get in there and meddle. Obviously there
are levels and magnitudes of meddling.

But there is an interesting question: why
would anyone re-invent the mathematics typeset-
ting wheel? or why would you not incorporate TEX
mathematical typesetting in Word, or WordPerfect,
or Ventura, or Frame, or Interleaf? Can anyone
explain this? Sometimes we find eqn in there in-
stead: sad. Having brought up egn, we have to point
out the presence of a computerised typesetting tool
which seems to keep running, without moans and
groans about its total inadequacy to face the fu-
ture —troff: it just goes on as every UNIX system
rolls off the production line. It doesn’t aspire to ex-
cellence, it just comes as part of every system, and
all the manuals expect its availability — for good-
ness sake, it isn’t even device independent (well, it is
now, but that took for ever to achieve —ditroff pro-
duces dvil!). It is surprising to see the longevity of
the nroff/troff tools. They seldom produce anything
very exciting, and they make no pretension towards
quality. They seem to meet a very real need and
in a very straightforward way, although I was sur-

Sadly, at least half the copies
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prised to see a book produced recently which had as
it topic tbl [12]. Maybe it’s a subject area a whole
lot more difficult than it seems.

7 Time

Let’s briefly consider time spans. It isn’t easy to
work out just how much effort went into TEX. Some-
where, Knuth records that in 1977 he announced to
Jill that he was going to take a year off his aca-
demic work to write a typesetting system. In fact
we actually know when he started working predom-
inantly on TEX (Thursday May 5th, 1977) (see [7]
and [8]). Even more bizarre, we know what films
he went to see that weekend (Airport 77 and Earth-
quake). In the midst of this trivia, we have the
estimate from Knuth, arguably one of the most tal-
ented programmers to have existed, that the pro-
gram would take one year (or perhaps less) to com-
plete. More realistically it appears to have taken
at least four or five years in elapsed time (this is a
wild guess: improved estimates would be appreci-
ated): from this we might have to subtract the time
spent on METAFONT and Computer Modern (and
WEB), but on the other hand we should add in the
efforts of his graduate students and all the others
(like Art Samuel, David Fuchs, Luis Trabb Pardo,
Frank Liang, Michael Plass, Arthur Keller...) who
contributed to the program. I suspect that four or
five man years is still a conservative estimate. Four
or five man years of a small, highly motivated team,
with one person in control who could decide what
and what not to include.

This was not a democratic process, although it
is clear that there was feedback. Even more recently,
the transition to TEX3 seems, to me, to have taken
a shade longer than anticipated. There are prob-
ably many reasons for this. After all, Knuth was
not really planning to change TEX in 1989. Forces
conspired against him there, and marshalled some
convincing arguments, and it is evident that he al-
ready had the feeling that seven-bit character repre-
sentations were inadequate. The point here is that
Knuth, with his intimate knowledge of the program,
still appears to have taken longer than he expected
to complete the changes.

One of the things that we have surely learned
over the last fifty or so years of programming is
that it takes longer than you expect. The folk-lore
of computing (backed by some extremely readable
books like Brook’s Mythical Man Month [2]) knows
that a project will take at least twice as long as
you estimate; that doubling the estimated time has
no effect on this inflation factor; and that the pro-
gram will always be finished ‘in another four weeks’.
Changes to TEX, or a re-write, are going to take a












